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FOREWORD 

In order to meet its mission objectives, the U.S. Navy performs a variety of 
operations, some requiring the use, handling, storage, or disposal of hazardous 
materials. Through accidental spills and leaks and conventional methods of past 
disposal, hazardous materials may have entered the environment in ways unaccept- 
able by today's standards. With growing knowledge of the long-term effects of 
hazardous materials on the environment, the Department of Defense initiated 
various programs to investigate and remediate conditions related to suspected 
past releases of hazardous materials at their facilities. 

One of these programs is the InstallationRestoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and Reauthorization Act. 
The acts, passed by Congress in 1980 and 1986, respectively, established the 
means to assess and clean up hazardous waste sites for both private-sector and 
Federal facilities. These acts are the basis for what is commonly known as the 
Superfund program. 

Originally, the Navy's part of this program was called the Navy Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adapted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages. 

. The preliminary assessment (PA) identifies potential sites through 
record searches and interviews. 

. A site inspection (SI) then confirms which areas contain contamina- 
tion, constituting actual "sites." (Together, the PA and SI steps 
were called the initial assessment study under the Navy's old NACIP 
program.) 

MPT-swMu.m 
sAs.01.98 i __ 



. Next, the remedial investigation and the feasibility study (RI/FS) 
together determine the type and extent of contamination, establish 
criteria for cleanup, and identify and evaluate any necessary 
remedial action alternatives and their costs. As part of the RI/FS, 
a risk assessment identifies potential effects on human health or 
the environment in order to help evaluate remedial action alterna- 
tives. 

. The selected alternative is planned and conducted in the remedial 
design and remedial action stages. Monitoring then ensures the 
effectiveness of the effort. 

A second program to address present hazardous material management is the Resource 
Conservation and Recovery Act (RCRA) Corrective Action program. This program is 
designed to identify and clean up releases of hazardous substances at RCRA- 
permitted facilities. RCRA is the law that ensures that solid and hazardous 
wastes are managed in an environmentally sound manner. The law applies primarily 
to facilities that generate or handle hazardous waste. 

This program is conducted in three stages. 

. The RCRA facility assessment identifies solid waste management 
units, evaluates the potential for releases of contaminants, and 
determines the need for future investigations. 

. The RCRA facility investigation then determines the nature, extent, 
and fate of contaminant releases. 

. The corrective measures study identifies and recommends measures to 
correct the release. 

The hazardous waste investigations at Naval Station Mayport are presently being 
conducted under the RCRA Corrective Action program. Earlier preliminary 
investigations had been conducted at Naval Station Mayport under the Navy's old 
NACIP program and IR program following Superfund guidelines. In 1988, in 
coordination with the U.S. Environmental Protection Agency (USEPA) and the 
Florida Department of Environmental Protection (FDEP), the hazardous waste 
investigations were formalized under the RCRA program. 

Naval Station Mayport is conducting the cleanup at their facility by working 
through the Southern Division, Naval Facilities Engineering Command. The USEPA 
and the FDEP oversee the Navy environmental program. All aspects of the program 
are conducted in compliance with State and Federal regulations, as ensured by the 
participation of these regulatory agencies. 

Questions regarding the RCRA program at Naval StationMayport shouldbe addressed 
to Mr. David Driggers, Code 1852, at (803) 743-0501. 
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EILECUTIVE SUKKARY 

As part of the Navy Environmental Leadership Program (NELP), a technology 
demonstration for bioremediation of petroleum-contaminated soil and concrete 
surfaces was performed at Solid Waste Management Unit (SWMU) 14, the Mercury/Oil 
Waste Spill Area. 

Through NELP, the Navy proposed to demonstrate in situ bioremediation of 
petroleum-related constituents from concrete surfaces and soil at and immediately 
adjacent to the SWMU 14 detention pond. The technology demonstration was 
conducted by RHS Technical Services, Inc. (RHS). ABB Environmental Services, 
Inc. (ABE-ES), observed the technology demonstration and collected baseline and 
performance evaluation samples to assess the effectiveness of the technology 
demonstration. 

ABB-ES sampling events consisted of collecting surface water and surface and 
subsurface soil samples to evaluate the NELP technology demonstration. Baseline 
and performance evaluation samples were collected to assess whether or not the 
technologies achieved target treatment levels. The target treatment levels for 
the bioremediation of the concrete surface were evaluated by collecting surface 
water samples and comparing the analytical results to the State of Florida 
surface water quality criteria under Florida Administrative Code (FAC) 62-302. 

. Target treatment levels for the bioremediation of soil were evaluated by 
collecting soil samples and comparing the analytical results (1) to criteria 
established under FAC 62-775 for thermal desorption of petroleum-contaminated 
soil and (2) to human health-based criteria to be established under FAG 62-770 
for remediation of petroleum-contaminated sites. 

The detention pond looked cleaner at the end of the technology demonstration. 
However, this may be more attributed to RHS using a 4,000-pounds-per-square-inch 
pressure washer to rinse the microbial solution from the concrete rather than the 
bioremediation. 

Analytical results of surface water samples collected by ABB-ES suggest that the 
bioremediation was not effective in meeting the target cleanup levels. The 
analytical results from the baseline and performance evaluation surface water 
samples suggest that there was minimal difference prior to and after the 
technology demonstration at the detention pond. Concentrations of oil and grease 
detected in both the baseline and performance evaluation surface water samples 
were not in compliance with FAC 62-302. 

Evaluation of the analytical results of performance evaluation soil samples 
suggests that the bioremediation of the petroleum hydrocarbons was successful in 
achieving the human health-based total recoverable petroleum hydrocarbons (TRPH) 
soil cleanup target levels but not the criteria for TRPH under State of Florida 
thermal treatment of petroleum-contaminated soil. 

MPT-SWMUAPT 
SAs.01.99 . . . 

-Ill- 



TABLE OF CONTENTS 

Navy Environmental Leadership Program 
Technology Evaluation Report for SWMU 14 

U.S. Naval Station 
Mayport, Florida 

Chapter Title Pane No. 

1.0 INTRODUCTION ............................ 1-l 
1.1 SITE DESCRIPTION AND BACKGROUND, SWMIJ 14 ........... l-1 
1.2 TARGET TREATMENT LEVELS FOR CONCRETE AND SOIL CONTAINING 

PETROLEUM-RELATED CONSTITUENTS AT SWMU 14 ........... l-5 
1.3 AREA OF CONCRETE AND VOLUME OF SOIL CONTAINING PETROLEUM- 

RELATED CONSTITUENTS AT SWMU 14 ................ l-5 
1.4 TECHNOMGY EVALUATION REPORT ................. l-10 

2.0 SUMMARY OF TECHNOLOGY DEMONSTRATION ACTIVITIES AT SWMU 14 ..... 2-1 
2.1 RHS TECHNOLOGY DEMONSTRATION ACTIVITIES ............ 2-1 
2.2 TECHNOLOGY DEMONSWTION OVERSIGHT .............. 2-3 
2.3 TECHNOLOGY DEMONSTRATION CONFIRMATORY SAMPLING ........ 2-5 

2.3.1 Baseline Sampling .. 
2.3.2 Performance Evaluation Sampling ............................. 

22;; 

2.3.3 Sampling and Analytical Procedures ........... 2-7 
2.4 TEMPERATLTRE AND RAINFALL DATA ................. 2-9 

3.0 RESULTS AND EVALUATION OF TECHNOLOGY DEMONSTRATION SAMPLING EVENTS . 3-l 
3.1 BASELINE AND PERFORMANCE EVALUATION SAMPLING AT THE DETENTION 

POND ........ * ........... * ... 3-l 
3.2 SOIL TREATMENT-AREA ...................... 3-5 

3.2.1 Surface Soil Samples .................. 3-5 
3.2.2 Subsurface Soil Samples ................ 3-8 

3.3 RAINFALL AND TEMPERATURE ................... 3-11 

4.0 EVALUATION OF RHS TECHNOLOGY DEMONSTRATION ............. 4-l 

5.0 CONCLUSIONS ............................ 5-1 

REFERENCES 

APPENDICES 

Appendix A: Photographs 
Appendix B: Sampling Calculations 
Appendix C: Analytical Results 
Appendix D: Data Validation Reports 
Appendix E: Field Logbook 
Appendix F: Response to Regulatory Comments 

MPT-SWMURPT 
sAs.01.98 





LIST OF TABLES 

Navy Environmental Leadership Program 
Technology Evaluation Report for SWMU 14 

US. Naval Station 
Mayport, Florida 

Table Title Page No. 

l-l 
1-2 

l-3 

2-1 
2-2 
3-l 
3-2 
3-3 
3-4 
3-5 
3-6 
4-1 

Target Treatment Levels for Surface Water Runoff . . . . . . . . . . 1-6 
Target Treatment Levels for Soil Based on Thermal Treatment of 
Petroleum-Contaminated Soil . . . . _ . . . . . . . . . . . . . . . 1-7 
Target Treatment Levels for Soil Based on Human Health Soil Cleanup 
Target Levels' , . . . . , . . . . , . . . . . . . . . , _ . . , . . l-8 
Surface Water Sample Analysis . . . . . . . . . _ _ . , . . . . . . 2-8 
Surface and Subsurface Soil Analysis . . . . . . . . . . . . . . . . 2-10 
Analytes Detected in Baseline Surface Water Samples at SWMU 14 _ . . 3-2 
Analytes Detected in Performance Surface Water Samples at SWMJJ 14 , 3-4 
Analytes Detected in Surface Soil Samples at SWMU 14 . . . . . . . . 3-6 
Analytes Detected in Subsurface Soil Samples at SWMU 14 . . . _ . . 3-9 
Summary of Temperature and Rainfall Data . . . . . . . . . . . . . . 3-12 
Summary of Temperature and Rainfall Data . . . . . . . . . . . . . . 3-13 
Summary of RHS Laboratory Analytical Results for Total Recoverable 
Petroleum Hydrocarbons . . . . . . . . . . . . . . . . . . . . . . . 4-2 

WT.swMu.m 
sAs.01 .ss 





1.0 INTRODUCTION 

A technology demonstration was conducted under the Navy Environmental Leadership 
Program (NELP) for cleaning concrete containing petroleum residues and 
remediating soil containing petroleum-related constituents at Solid Waste 
Management Unit (SWMU) 14, Naval Station (NAVSTA) Mayport, Florida (Figures l-1 
and 1-2) _ NELP was created to promote the use of new and innovative technologies 
in the areas of compliance, conservation, cleanup, and pollution prevention 
within the Navy. NAVSTA Mayport was selected to participate in NELP because 
activities at this station are representative of similar activities at other 
naval stations. 

ABB Environmental Services, Inc. (ABB-ES), was contracted by the Department of 
the Navy, Southern Division, Naval Facilities Engineering Command to provide 
technical oversight during the technology demonstration performed by others at 
SWMU 14. This technology evaluation report was prepared to describe and evaluate 
the effectiveness of activities carried out during the technology demonstration. 

1.1 SITE DESCRIPTION AND BACKGROUND. SWMU 14. SWMIJ 14 includes a large concrete 
pad, adjacent to Buildings 1456 and 1388, that is used for firefighting training 
activities. The firefighting training activities conducted at SWMU 14 included 
the placing of used oil and other materials directly on the training pad within 
a bermed area and igniting the used oil (A.T. Kearney, 1989). Not all of the oil 
used in the training exercises was consumed in the fires, Much of the oil not 
consumed in the fire was washed from the pad by the water used to extinguish the 
fires. Since 1987, the oily-water runoff has been collected in an oil-water 
separator or a concrete detention basin prior to being pumped to the oily waste 
treatment plant (OWTP) (A.T. Kearney, 1989). 

The concrete detention basin or pond was constructed in 1978 east of the 
firefighting training area. Stormwater drains from the firefighting training 
areas through a series of catch basins to an oil-water separator prior to 
treatment in the OWTP. The detention pond receives firefighting waste liquid 
when the oil-water separator is full. In addition, personnel who have worked at 
the NAVSTA Mayport firefighting training area in the past suggest that during the 
mid 1970s to early 1980s the piping from the oil-water separator to the OWTP 
would occasionally back up (A.T. Kearney, 1989). When this occurred, the manhole 
located southwest of Building 351 would overflow, allowing oily water from the 
firefighting training activities to flow into an open stormwater drainage ditch, 
eventually emptying into the detention pond. During periods of heavy rainfall, 
the detention pond often overflowed, resulting in a release of oily water from 
firefighting training and stormwater containing petroleum-related constituents 
onto the soils surrounding the detention pond. 

The goal of the technology demonstration project is to demonstrate the 
applicability of bioremediation to reduce levels of petroleum residues on the 
concrete surface of the stormwater detention pond and the levels of petroleum- 
related constituents in the soils south of the detention pond. Petroleum 
staining of the concrete apron located in the firefighting training areas was not 
addressed as part of the technology demonstration. Figure l-3 shows the location 
and general site features of SWMJJ 14, including areas treated during the 
technology demonstration. 
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